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Abstract of JP91 30050 

PROBLEM TO BE SOLVED: To make a 
multilayer wiring board excellent in external 
appearance and reliability. SOLUTION: In a 
build-up multilayer printed wiring board where 
an interlayer insulating layer 4 consisting of an 
active adhesive is provided between an inner 
copper pattern 3, which has a fine uneven 
layer 9 at the surface, and an outer copper 
pattern 6, the surface of the uneven layer 9 of 
the inner copper pattern 3 is covered with a 
metallic layer, which contains metal where the 
tendency of ionization is larger than that of 
copper and besides smaller than that of 
titanium, one kind or more, or a noble metal 
layer 1 0. 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The multilayer printed wiring board with which the metal layer containing one or more 
sorts of metals whose ionization tendencies are below titanium more greatly than copper is 
characterized by coming to carry out covering formation in the build up multilayer printed wiring 
board which comes to prepare a layer insulation layer between the inner layer copper pattern 
which has a detailed concavo-convex layer on a front face, and an outer layer copper pattern on 
the concavo-convex layer front face of said inner layer copper pattern. 

[Claim 2] In the build up multilayer printed wiring board which comes to prepare a layer insulation 
layer between the inner layer copper pattern which has a detailed concavo-convex layer on a 
front face, and an outer layer copper pattern The metal layer containing one or more sorts of 
metals whose ionization tendencies are below titanium more greatly than copper Covering 
formation is carried out on the concavo-convex layer front face of the above-mentioned inner 
layer copper pattern. Opening for the Bahia hall The multilayer printed wiring board characterized 
by it being formed in the above-mentioned layer insulation layer, and coming to form the Bahia 
hall which connects a inner layer conductor pattern and an outer layer conductor pattern 
through the metal layer and the concavo-convex layer which have been partially exposed in the 
opening. 

[Claim 3] The multilayer printed wiring board according to claim 1 or 2 with which the metal 
whose ionization tendency is below titanium more greatly than copper is chosen from titanium, 
aluminum, zinc, iron, an indium, a thallium, cobalt, nickel, tin, lead, and a bismuth and which is one 
or more sorts even if few either. 

[Claim 4] The multilayer printed wiring board according to claim 1 or 2 whose detailed concavo- 
convex layer of a inner layer copper pattern surface is a needlelike copper-nickel-alloys layer or 
a copper-nickel-Lynn alloy layer. 

[Claim 5] The metal layer containing one or more sorts of metals whose ionization tendencies 
are below titanium more greatly than copper is a multilayer printed wiring board according to 
claim 1 or 2 characterized by the thickness being thinner than the thickness of said concavo- 
convex layer. 

[Claim 6] Thickness the detailed concavo-convex layer of a inner layer copper pattern surface 
For the metal layer containing one or more sorts of metals whose ionization tendencies it is the 
copper-nickel-Lynn alloy layer which is 0.5 micrometers - 7.0 micrometers, and are below 
titanium more greatly than copper, thickness is 0.01 micrometer-1 .0. Multilayer printed wiring 
board according to claim 1 or 2 characterized by being the tin layer of mum. 
[Claim 7] The multilayer printed wiring board with which a noble-metals layer carries out the 
description of coming to carry out covering formation to the concavo-convex layer front face of 
said inner layer copper pattern in the build up multilayer printed wiring board which comes to 
prepare a layer insulation layer between the inner layer copper pattern which has a detailed 
concavo-convex layer on a front face, and an outer layer copper pattern. 

[Claim 8] In the build up multilayer printed wiring board which a layer insulation layer comes to 
prepare between the inner layer copper pattern which has a detailed concavo-convex layer on a 
front face, and an outer layer copper pattern Covering formation of the noble-metals layer is 
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carried out on the concavo-convex layer front face of the above-mentioned inner layer copper 
pattern. Opening for the Bahia hall The multilayer printed wiring board characterized by it being 
formed in the above-mentioned layer insulation layer, and coming to form the Bahia hall which 
connects a inner layer conductor pattern and an outer layer conductor pattern through the 
noble-metals layer and the concavo-convex layer which have been partially exposed in the 
opening. 

[Claim 9] The multilayer printed wiring board according to claim 7 or 8 whose noble metals which 
constitute a noble-metals layer are at least one or more sorts chosen from gold and platinum. 
[Claim 10] The multilayer printed wiring board according to claim 7 or 8 whose detailed concavo- 
convex layer of a inner layer copper pattern surface is a needlelike copper-nickel eutectic alloy 
layer or a copper-nickel-Lynn alloy layer. 

[Claim 1 1] A noble-metals layer is a multilayer printed wiring board according to claim 7 or 8 
characterized by the thickness being thinner than the thickness of said concavo-convex layer. 
[Claim 12] The process which forms a detailed concavo-convex layer in the front face of a inner 
layer copper pattern established in the base material, The process which carries out covering 
formation of the metal layer which contains one or more sorts of metals whose ionization 
tendencies are below titanium more greatly than copper on the front face of said concavo- 
convex layer, The process which forms the layer insulation layer which consists of adhesives for 
nonelectrolytic plating, and the process at which said metal layer is exposed partially, The 
manufacture approach of the multilayer printed wiring board characterized by including at least 
the process which roughens the front face of said layer insulation layer with roughening liquid, 
the process which gives a catalyst nucleus to the front face of said layer insulation layer, and 
the process which forms an outer layer copper pattern with non-electrolytic copper plating. 
[Claim 13] The process which forms a needlelike copper-nickel-Lynn alloy layer in the front face 
of a inner layer copper pattern established in the base material by the non-electrolytic copper- 
nickel-Lynn alloy plating, The process which carries out covering formation of the ** tinning film 
with the non-electrolyzed permutation plating which contains tin at least on the front face of 
said copper-nickel-Lynn alloy layer, The process which forms the layer insulation layer which 
consists of adhesives for nonelectrolytic plating, and the process which forms in the 
predetermined location of said layer insulation layer opening for the Bahia hall formation to which 
said ** tinning film is exposed partially, The manufacture approach of the multilayer printed 
wiring board characterized by including at least the process which roughens the front face of 
said layer insulation layer with roughening liquid, the process which gives a catalyst nucleus to 
the front face of said layer insulation layer, and the process which forms an outer layer copper 
pattern and the Bahia hall with non-electrolytic copper plating. 

[Claim 14] The process which forms a detailed concavo-convex layer in the front face of a inner 
layer copper pattern established in the base material, The process which carries out covering 
formation of the noble-metals layer on the front face of said concavo-convex layer, and the 
process which forms the layer insulation layer which consists of adhesives for nonelectrolytic 
plating, With the process at which said noble-metals layer is exposed partially, the process which 
roughens the front face of said layer insulation layer with roughening liquid, the process which 
gives a catalyst nucleus to the front face of said layer insulation layer, and non-electrolytic 
copper plating The manufacture approach of the multilayer printed wiring board characterized by 
including at least the process which forms an outer layer copper pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a multilayer printed wiring board and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] Conventionally, the build up multilayer printed wiring board with 
which a layer insulation layer comes to intervene between an outer layer copper pattern and a 
inner layer copper pattern is manufactured through the process of ** - ** shown below. Namely, 
formation of the inner layer (lower layer) copper pattern to **. base material top, formation of 
the layer insulation layer by spreading of the adhesives for **. nonelectrolytic plating, ** . 
Roughening of the layer insulation layer by formation of opening for the Bahia hall formation to a 
layer insulation layer, **. acid, oxidizer processing, etc., ** . Formation and DESUMIA processing 
(remove the cutting waste of the resin in a hole by the chemical treatment) of the hole for 
through hole formation, ** . They are a series of processes of formation of the activation by 
catalyst nucleus grant formation of **. plating resist, **. sulfuric acid, etc., and the outer layer 
(upper layer) copper pattern by **. non-electrolytic copper plating. 

[0003] On the other hand, in the manufacture process of this kind of multilayer printed wiring 
board, a concavo-convex layer is formed in the front face of a inner layer copper pattern by 
carrying out copper-nickel-Lynn alloy-plating processing etc. before the process of the above- 
mentioned ** for the purpose of improvement in the adhesion of a inner layer (lower layer) 
copper pattern and a layer insulation layer for example. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above manufacture processes, if 
opening for the Bahia hall formation and the hole for through hole formation are prepared, a part 
of surface of a inner layer (lower layer) copper pattern will be in the condition of having exposed 
to the exterior of a layer insulation layer. Therefore, in a next process, the surface section of the 
exposed inner layer copper pattern is directly exposed to software etching reagents, such as 
roughening liquid, persulfuric acid soda, etc. of adhesives layers for nonelectrolytic plating, such 
as a phosphoric acid and a chromic acid. And in such a case, the inner layer copper pattern of 
the perimeter of the Bahia hall discolors, or fault like the surface section of the inner layer 
copper pattern has dissolved enough (the so-called halo phenomenon occurring), and carries out 
arises. Consequently, there was a problem of spoiling the appearance of the multilayer printed 
wiring board obtained. 

[0005] And if the dissolution of the above-mentioned surface section (concavo-convex layer) 
becomes remarkable and it comes to dissolve the inner layer (lower layer) copper pattern itself, 
it will not stop at aggravation of an appearance but the adhesion of a layer insulation layer and a 
inner layer copper pattern, surroundings nature with plating, etc. will get worse ( drawing 7 (a) 
refer to the microphotography shown in - (c)). Consequently, there was a problem that the 
dependability of a multilayer printed wiring board was spoiled. 

[0006] This invention is made in order to solve the above-mentioned problem which a Prior art 
has, and the purpose is in proposing the multilayer printed wiring board excellent in an 
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appearance and dependability, and its manufacturing technology. 
[0007] 

[Means for Solving the Problem] The artificer inquired wholeheartedly towards the above- 
mentioned purpose implementation. Consequently, the cause of discoloration of a inner layer 
copper pattern which carried out problem institution in the above-mentioned technical problem 
has the alloy plating prepared in the surface section of the inner layer copper pattern in the 
point of being easy to dissolve in an acid or an oxidizer, and carried out the knowledge of a 
clearance generating and discoloring between a layer insulation layer and an alloy-plating layer. 
Moreover, when the dissolution of such an alloy-plating layer progresses, Pd which is the 
catalyst nucleus of the alloy plating expresses, the local electrode reaction of Cu and Pd occurs 
into the solution of an acid or an oxidizer, and it is Cu->Cu2+. +2e~2H++2e — >H2 A reaction 
arises. Therefore, the knowledge also of Cu being ionized and eluted and the inner layer (lower 
layer) copper pattern itself also dissolving was carried out collectively (refer to principle Fig. 
shown in drawing 8 ). 

[0008] This invention is made based on such knowledge, and considers the contents shown 
below as a summary configuration. That is, in order to solve the above-mentioned technical 
problem, the multilayer printed wiring board of this invention is characterized by coming to carry 
out covering formation of the metal layer containing one or more sorts of metals whose 
ionization tendencies are below titanium more greatly than copper on the concavo-convex layer 
front face of said inner layer copper pattern in the build up multilayer printed wiring board which 
comes to prepare a layer insulation layer between the inner layer copper pattern which has a 
detailed concavo-convex layer on (1) front face, and an outer layer copper pattern. 
(2) In the build up multilayer printed wiring board which comes to prepare a layer insulation layer 
between the inner layer copper pattern which has a detailed concavo-convex layer on a front 
face, and an outer layer copper pattern The metal layer containing one or more sorts of metals 
whose ionization tendencies are below titanium more greatly than copper Covering formation is 
earned out on the concavo-convex layer front face of the above-mentioned inner layer copper 
pattern. Opening for the Bahia hall It is characterized by it being formed in the above-mentioned 
layer insulation layer, and coming to form the Bahia hall which connects a inner layer conductor 
pattern and an outer layer conductor pattern through the metal layer and the concavo-convex 
layer which have been partially exposed in the opening. 

[0009] In addition, the above (1) or (2) In the multilayer printed wiring board of a publication, the 
metal whose ionization tendency is below titanium more greatly than copper has the desirable 
thing which is chosen from titanium, aluminum, zinc, iron, an indium, a thallium, cobalt, nickel, tin, 
lead, and a bismuth and which is one or more sorts, even if few either. As for the detailed 
concavo-convex layer of a inner layer copper pattern surface, it is desirable that it is a needle 
crystal alloy layer, and it is desirable that they are an especially needlelike copper-nickel-alloys 
layer, a copper-nickel-Lynn alloy layer, a copper-cobalt alloy layer, and a copper-cobalt-Lynn 
alloy layer. Moreover, the metal layer containing one or more sorts of metals whose ionization 
tendencies are below titanium more greatly than copper It is desirable that the thickness is 
thinner than the thickness of said concavo-convex layer. Especially the detailed concavo- 
convex layer of a inner layer copper pattern surface Thickness 0.5micrometer-7.0 For the metal 
layer containing one or more sorts of metals whose ionization tendencies it is the copper-nickel- 
Lynn alloy layer of mum and are below titanium more greatly than copper, thickness is 
0.01 micrometer- 1.0. It is desirable that it is the tin layer of mum. 

[0010] Moreover, a multilayer printed wiring board besides starting this invention carries out the 
description of coming to carry out covering formation of the noble-metals layer on the concavo- 
convex layer front face of said inner layer copper pattern in the build up multilayer printed wiring 
board which comes to prepare a layer insulation layer between the inner layer copper pattern 
which has a detailed concavo-convex layer on (3) front faces, and an outer layer copper pattern. 

(4) In the build up multilayer printed wiring board which a layer insulation layer comes to prepare 
between the inner layer copper pattern which has a detailed concavo-convex layer on a front 
face, and an outer layer copper pattern Covering formation of the noble-metals layer is carried 



out on th6 concavo-convex layer front face of the above-mentioned inner layer copper pattern. 
Opening for the Bahia hall It is characterized by it being formed in the above-mentioned layer 
insulation layer, and coming to form the Bahia hall which connects a inner layer conductor 
pattern and an outer layer conductor pattern through the noble-metals layer and the concavo- 
convex layer which have been partially exposed in the opening. 

[001 1] In addition, the above (3) or (4) As for the noble metals which constitute a noble-metals 
layer, in the multilayer printed wiring board of a publication, it is desirable that they are at least 
one or more sorts chosen from gold and platinum. As for the detailed concavo-convex layer of a 
inner layer copper pattern surface, it is desirable that it is a needle crystal alloy layer, and it is 
desirable that they are an especially needlelike copper-nickel-alloys layer, a copper-nickel-Lynn 
alloy layer, a copper-cobalt alloy layer, and a copper-cobalt-Lynn alloy layer. Moreover, as for a 
noble-metals layer, it is desirable that the thickness is thinner than the thickness of said 
concavo-convex layer. 

[0012] And the manufacture approach of the multilayer printed wiring board concerning this 
invention as an approach of manufacturing such a multilayer printed wiring board (1) The process 
which forms a detailed concavo-convex layer in the front face of a inner layer copper pattern 
established in the base material, The process which carries out covering formation of the metal 
layer which contains one or more sorts of metals whose ionization tendencies are below titanium 
more greatly than copper on the front face of said concavo-convex layer, The process which 
forms the layer insulation layer which consists of adhesives for nonelectrolytic plating, and the 
process at which said metal layer is exposed partially, It is characterized by including at least the 
process which roughens the front face of said layer insulation layer with roughening liquid, the 
process which gives a catalyst nucleus to the front face of said layer insulation layer, and the 
process which forms the Bahia hall with non-electrolytic copper plating an outer layer copper 
pattern and if needed. 

(2) The process which forms a needlelike copper-nickel-Lynn alloy layer in the front face of a 
inner layer copper pattern established in the base material by the non-electrolytic copper- 
nickel-Lynn alloy plating, The process which carries out covering formation of the ** tinning film 
with the non-electrolyzed permutation plating which contains tin at least on the front face of 
said copper-nickel-Lynn alloy layer, The process which forms the layer insulation layer which 
consists of adhesives for nonelectrolytic plating, and the process which forms in the 
predetermined location of said layer insulation layer opening for the Bahia hall formation to which 
said ** tinning film is exposed partially, It is characterized by including at least the process 
which roughens the front face of said layer insulation layer with roughening liquid, the process 
which gives a catalyst nucleus to the front face of said layer insulation layer, and the process 
which forms an outer layer copper pattern and the Bahia hall with non-electrolytic copper 
plating. 

(3) The process which forms a detailed concavo-convex layer in the front face of a inner layer 
copper pattern established in the base material, The process which carries out covering 
formation of the noble-metals layer on the front face of said concavo-convex layer, and the 
process which forms the layer insulation layer which consists of adhesives for nonelectrolytic 
plating, With the process at which said noble-metals layer is exposed partially, the process which 
roughens the front face of said layer insulation layer with roughening liquid, the process which 
gives a catalyst nucleus to the front face of said layer insulation layer, and non-electrolytic 
copper plating It is characterized by including at least the process which forms the Bahia hall an 
outer layer copper pattern and if needed. 

[0013] As a technique of preventing the dissolution corrosion of such a copper pattern, in 
addition, to **. JP,2-292894,A, conventionally After forming the electroplating layer of copper, 
cobalt or nickel, the technique of performing rustproofing to **. JP,3~283389,A The roughening 
side which has a heat deterioration prevention layer is formed using the copper-plating bath 
which at least one sort of metals chosen from the group of zinc, tin, and cobalt contained, and 
the technique of performing chromate treatment to this field and performing rustproofing is 
proposed, respectively. Moreover, asu formation technique of the concavo-convex layer 
(roughening layer) to a copper pattern, the non-electrolytic copper plating coat roughened by 
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homogeneity is formed in **. JP.4-1 16176A by the alloy plating which consists of copper, nickel, 
and Lynn, .and the technique of improving adhesion with prepreg is conventionally proposed. 
[0014] However, since the chromic-acid ghost is being used for a technique given in JP.2- 
292894,A as a rust-proofing technique and it does not have electric conductivity, it cannot be 
used for a Bahia hall like this invention. Moreover, if it diverts to an additive wiring substrate, 
since chromium will dissolve in the roughening liquid of adhesives for nonelectrolytic plating, such 
as a hydrochloric acid and a sulfuric acid, quickly, a technique given in JP,3-283389,A cannot be 
diverted to some other purpose. Furthermore, a technique given in JP.4-1 161 76^A is not a 
technique for preventing the dissolution corrosion of a copper pattern. Thus, in a Prior art the 
technique of manufacturing a multilayer printed wiring board like this invention does not exist. 
[0015] 

[Embodiment of the Invention] An ionization tendency has the description of the multilayer 
printed wiring board concerning this invention in the point protected by the metal layer 
containing one or more sorts of metals which the inner layer copper pattern which has a detailed 
concavo-convex layer on a surface is larger than copper, and are below titanium, or the noble- 
metals layer. Since **. inner layer copper pattern is not directly exposed to acid processing 
liquid by this, the amount of [ which consists of an alloy ] concavo-convex layer does not 
dissolve. 

** . — Pd which is a catalyst nucleus in order that the metal layer containing one or more sorts 
of metals whose ionization tendencies are below titanium more greatly than copper itself may 
dissolve in an acid slightly and it may emit an electron, and a conductor — a local cell reaction 
with Cu which is a circuit — it can prevent — Cu — a conductor — the dissolution of a circuit 
can be prevented, since acid processing liquid does not permeate and the electrode reaction of 
Cu-Pd does not arise on the other hand in the case of a noble-metals layer — copper — a 
conductor — the dissolution of a circuit can be prevented. 

** . Since it is hard to discolor even if exposed to acid processing liquid, an aforementioned 
metal layer or an aforementioned noble-metals layer does not become poor [ an appearance ]. 
** . An aforementioned metal layer or an aforementioned noble-metals layer prevents oxidation 
of a concavo-convex layer, and can improve the wettability of a concavo-convex layer and a 
resin layer insulation layer. Moreover, even if it can prevent that an opening occurs between a 
concavo-convex layer and a resin layer insulation layer, and it can - raise the adhesion of a 
concavo-convex layer and a resin layer, as a result it presents a thermo cycle etc., it becomes 
possible to inhibit exfoliation of a resin layer and generating of a crack. Consequently, if a 
concavo-convex layer front face is protected in an aforementioned metal layer or an 
aforementioned noble-metals layer, it will also be possible to leave the copper pattern in which 
the concavo-convex layer was formed, about two weeks, and management of a process will 
become easy. 

** . When forming the Bahia hall conventionally, before performing non-electrolytic copper 
plating on a concavo-convex layer, acid treatment needed to remove the oxide film, but since it 
has electric conductivity, without oxidizing, it becomes unnecessary such processing an 
aforementioned metal layer or an aforementioned noble-metals layer. 

[0016] Such the operation effectiveness is remarkable especially in the multilayer printed wiring 
board formed the inner layer copper pattern which has the concavo-convex layer which consists 
discoloration and the dissolution of a lifting and the alloy film which becomes empty, and which 
compatibility with resin will fall and will become exfoliation and the cause of crack initiation once 
it is moreover very easy to oxidize and oxidizes, for example, the copper-nickel-alloys film, the 
copper-nickel-Lynn alloy film, copper-cobalt-alloy film, or copper-cobalt-Lynn alloy film with an 
acid or an oxidizer. 

[0017] The metal whose ionization tendency is below titanium in this invention more greatly than 
copper has the desirable thing which is chosen from titanium, aluminum, zinc, iron, an indium, a 
thallium, cobalt, nickel, tin, lead, and a bismuth and which is one or more sorts, even if few either. 
Especially, tin is industrially cheap, toxicity is few metals, there is no discoloration with an acid 
or an oxidizer, maintaining gloss can be~continued, and it is the optimal at the point that it is 
moreover the metal which deposits by the substitution reaction with copper, and it can cover, 
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without destroying the needle crystal of a copper-nickel layer or a copper-nickel-Lynn layer. 
Moreover, since tin deposits by the substitution reaction with copper, once it permutes by 
surface copper, it will end and the substitution reaction of a there will form a layer which covers 
the needle crystal of the above-mentioned concavo-convex layer with a very thin coat So, the 
configuration where it sharpened is maintained as it is, and the above-mentioned concavo- 
convex layer and the tinning film excel [ needle crystal / of the above-mentioned concavo- 
convex layer ] also in adhesion. 

[0018] As for the noble metals which constitute a noble-metals layer from this invention, it is 
desirable that they are gold or platinum. It is because these noble metals cannot be easily risked 
by the acid or oxidizer which are roughening processing liquid compared with silver etc. and a 
concavo-convex layer can be covered easily. However, since cost increases, noble metals are 
used only for a speciality product in many cases. 

[0019] It is desirable that it is desirable that it is a needle crystal alloy layer as for the detailed 
concavo-convex layer of a inner layer copper pattern surface, and they are an especially 
needlelike copper-nickel-alloys layer, a copper-nickel-Lynn alloy layer, a copper-cobalt alloy 
layer, and a copper-cobalt-Lynn alloy layer in this invention. It is because they are excellent in 
adhesion with a layer insulation agent layer since these alloy layers are needle crystal, and it 
excels also in electric conductivity, so it does not insulate even if formed on the Bahia hall, and 
it so is not necessary to remove for the Bahia hall formation. Thereby, a production process is 
simplified and a defect's generating can be reduced sharply. Moreover, these alloy layers have a 
high degree of hardness, and are excellent also in thermo-cycle nature. In addition, as for the 
copper which constitutes said alloy layer, nickel, and the content of Lynn, it is desirable 
respectively that it is about 0.5-2wt% 90 - 96%, and 1 to 5%. This reason is that the crystal of a 
deposit coat becomes needlelike structure at above-mentioned within the limits, and it excels in 
an anchor effect. 

[0020] As for the metal layer which contains one or more sorts of metals whose ionization 
tendencies are below titanium more greatly than copper in this invention, or a noble-metals 
layer, it is desirable for the thickness to be thinner than the thickness of a concavo-convex 
layer. If the thickness of the aforementioned metal layer or a noble-metals layer becomes 
thicker than the thickness of a concavo-convex layer as for this reason, a concavo-convex layer 
will be deeply buried in the bottom of a metal layer etc. In this case, it is because the 
configuration where needle crystal sharpened is no longer maintained (the point of the crystal 
which was carrying out the acute angle configuration obtuse-angle-izing) and it becomes 
impossible to secure desired adhesion. 

[0021] concrete — the concavo-convex layer of **. lower layer copper pattern surface — 
thickness 0.5micrometer-7.0 mum — desirable — 1 .0micrometer-5.0 mum — more — desirable 
— 1 .5micrometer-3.0 It considers as the copper-nickel-Lynn alloy layer of mum. In addition, the 
thickness of a concavo-convex layer (copper-nickel-Lynn alloy layer) here means the distance 
from the front face of a inner layer copper pattern to the crowning of needle crystal. If the 
thickness of a concavo-convex layer becomes thicker than 7.0 micrometers, there is not only a 
possibility that it may originate in protraction of plating time amount, and a manufacturing cost 
and ingredient cost may increase, but the coat itself will become weak and exfoliation with a 
layer insulation agent layer will become easy to produce the reason which limited the thickness 
of the above-mentioned concavo-convex layer to the above-mentioned range here. On the 
other hand It is because an anchor effect will become inadequate and it will become easy to 
produce exfoliation with a layer insulation agent layer, if it becomes thinner than 0.5 
micrometers. 

[0022] ** . — the metal layer containing one or more sorts of metals whose ionization 
tendencies are below titanium more greatly than copper — thickness — 0.01 micrometer- 1.0 
mum — desirable — 0.05micrometer-0.8 mum — more — desirable — 0.1micrometer-0.5 It 
considers as the ** tinning layer of mum. the reason which limited the thickness of a ****** 
tinning layer (metal layer) to the above-mentioned range here — tinning layer when it becomes 
thicker than 1.0 micrometers, it becomes impossible to secure desired adhesion [ insulating 
material / between layers / resin ] as mentioned above — in addition, there is a fault that a 
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manufacturing cost and ingredient cost increase. It is because prevention of electrode reaction 
cannot be performed in order for it to become impossible to cover a copper-nickel-Lynn alloy 
layer completely, to expose the alloy part concerned to a chromic acid etc. directly and to 
dissolve on the other hand, if a tinning layer becomes thinner than 0.01 micrometers. 
[0023] ** . For a noble-metals layer, the thickness is 0.05-1.0. It is desirable that it is in the 
range of mum. For this reason, the thickness of a noble-metals layer is 1.0. If mum is exceeded, 
in cost's increasing, the concavo-convex layer of a inner layer copper pattern surface is buried, 
and it becomes impossible to secure desired adhesion [ insulating material / between layers / 
resin ]. It is because protection of the above-mentioned concavo-convex layer becomes [ the 
thickness of a noble-metals layer ] difficult by less than 0.05 micrometers and prevention of 
electrode reaction cannot be performed on the other hand. 

[0024] As for the layer insulation layer which constitutes a multilayer printed wiring board from 
this invention, consisting of adhesives for nonelectrolytic plating is desirable, and especially 
these adhesives for nonelectrolytic plating have the desirable thing which comes to contain the 
heat-resistant~resin particle of fusibility in the acid or oxidizer by which hardening processing 
was beforehand carried out into poorly soluble heat resistant resin (heat-resistant-resin matrix) 
at the acid or the oxidizer. 

[0025] **. mean particle diameter as the above-mentioned heat-resistant-resin particle Heat- 
resistant-resin powder 10 micrometers or less, ** . The floe and **. mean particle diameter to 
which mean particle diameter made heat-resistant-resin powder 2 micrometers or less 
condense, and made mean particle diameter the magnitude of 3 times or more of said powder 
Heat-resistant powdered resin powder 10 micrometers or less, Mean particle diameter or less 
[ of said powder ] by 1/5 And mixture with heat-resistant-resin powder 2 micrometers or less, 
** — the false particle to which mean particle diameter makes one sort come to adhere to it 
even if the front face of heat-resistant-resin powder whose mean particle diameter is 2 
micrometers - 10 micrometers has little heat-resistant-resin powder 2 micrometers or less or 
inorganic powder either — since — being chosen is desirable. 

[0026] As the above-mentioned heat-resistant-resin matrix, a photopolymer can be used 
advantageously. Opening for the Bahia hall formation is because it can form easily by exposure 
and development Moreover, the complex which mixed thermoplastics, such as polyether surfone, 
can also be used for thermosetting resin, such as an epoxy resin, and polyimide resin, epoxy 
acrylate resin, or these. As the above-mentioned heat-resistant-resin particle, an epoxy resin, 
amino resin (melamine resin, a urea-resin, guanamine resin), etc. are good. In addition, an epoxy 
resin can change the solubility to an acid or an oxidizer into arbitration by changing the class of 
the oligomer, the class of curing agent, and crosslinking density. For example, it is easy to 
dissolve in an oxidizer what carried out hardening processing of the bisphenol A mold epoxy resin 
oligomer with the amine system curing agent h is hard to dissolve in an oxidizer what stiffened 
novolak epoxy resin oligomer with the imidazole system curing agent 

[0027] As an acid for carrying out dissolution removal of the above-mentioned heat-resistant- 
resin particle, although there are a phosphoric acid, a hydrochloric acid, a sulfuric acid, organic 
acids (formic acid, acetic acid, etc.). etc., especially an organic acid is desirable. There is little 
residual ion and it is hard to generate migration, moreover, a inner layer — a conductor — it is 
because it is hard to make a circuit corrode. Moreover, as an oxidizer, a chromic acid, 
permanganates (potassium permanganate etc.), etc. are desirable. When carrying out dissolution 
removal of the amino resin particle especially, it is desirable to carry out roughening processing 
by turns with an acid and an oxidizer. 

[0028] In this invention, it is required before copper-nickel-alloys plating or a copper-nickel- 
Lynn alloy plating to give a palladium catalyst It is because plating does not deposit without 
grant of a catalyst As such a catalyst, what consists of mixed solutions of a palladium-chloride 
catalyst and an organic acid can be used. By existence of this palladium catalyst, the local 
electrode reaction of copper and palladium will arise and this invention aimed at preventing this 
local electrode reaction. 

[0029] Next the manufacture approach of the multilayer printed wiring board concerning this 
invention is explained. 



(1) Form a inner layer copper pattern on a base material first. Formation of the copper pattern to 
a base material has the approach of etching copper clad laminate and performing, or forming the 
adhesives layer for nonelectrolytic plating in substrates, such as a glass epoxy group plate, a 
polyimide substrate, a ceramic substrate, and a metal substrate, and roughening this adhesives 
layer front face, making a roughening side, and performing by performing nonelectrolytic plating 
here. 

[0030] (2) Next, form a detailed concavo-convex layer in the top face of a inner layer copper 
pattern established in the base material, the melanism acquired by this concavo-convex layer by 
the needle-crystal layer (needle-crystal alloy-plating layer) of the alloy obtained by non- 
electrolytic-copper-nickel plating, non-electrolytic-copper-nickel-Lynn plating, non-electrolytic- 
copper-cobart plating, non-electrolytic-copper-cobart-Lynn plating, etc., and copper oxidation 
treatment — the melanism acquired by oxidation treatment and reduction processing pf a layer 
and copper — there is a physical roughening layer obtained by physical means, such as a 
reduction zone, sandblasting, shot blasting, buffing, and wrapping. Especially, the needle crystal 
layer (needle crystal alloy-plating layer) of the alloy obtained by non-electrolytic copper-nickel 
plating, non-electrolytic copper-nickel-Lynn plating, non-electrolytic copper-cobalt plating, non- 
electrolytic copper-cobalt-Lynn plating, etc. is desirable. It is because it is excellent in adhesion 
with a resin insulating layer since such an alloy layer is a needle crystal layer, it moreover has 
electric conductivity, so it is not necessary to remove at the time of the Bahia hall formation. 
Furthermore, it is because this alloy layer can be easily formed with nonelectrolytic plating, so 
the damage to a substrate can be reduced. 

[0031] The presentation of the nonelectrolytic plating for forming the needle crystal layer of 
such an alloy is copper-sulfate;1-40g/l. and a nickel sulfate for example, by non-electrolytic 
copper-nickel-Lynn plating.; 0.1 - 6.0 g / liter, citric-acid; 10-20g/L, hypophosphite;10 - 100 g / 
liter, a way acid; it is desirable to consider as 10-40g /and surfactant0.01-10g/l. I. In order to 
form especially a needle crystal layer, existence of a surfactant is required and the above- 
mentioned range must be filled. It is because the plating coat which constitutes the concavo- 
convex layer which deposits will not become precise but a thermo-cycle property will fall 
remarkably, if it deviates from the above-mentioned range. Moreover, the conditions of the 
above-mentioned nonelectrolytic plating are 60-80 degrees C and pH about the temperature of a 
plating bath. It is desirable to set about 8.5 to ten strong base and a bath ratio to 0.01-1 .0 
dm2 / I, to make a deposit rate and to make plating time amount into 5-20 minutes for 1-3 
micrometers / 10 minutes. 

[0032] (3) Above (2) After forming a concavo-convex layer, an ionization tendency forms the 
metal layer containing one or more sorts of metals which are below titanium more greatly than 
copper, or a noble-metals layer on the concavo-convex layer. By forming these layers, the 
concavo-convex layer prepared in the front face of a inner layer copper pattern is protected, 
and the local electrode reaction of Pd and Cu can be controlled. 

[0033] As for the metal whose ionization tendency is below titanium more greatly than copper, it 
is desirable that they are at least one or more sorts chosen from titanium, aluminum, zinc, iron, 
an indium, a thallium, cobalt, nickel, tin, lead, and a bismuth. An indium, lead, cobalt, and tin are 
coat-ized by nonelectrolytic plating among these metals, and other metals are coat-ized by 
approaches, such as a spatter and vacuum evaporationo. Especially tin can deposit with non- 
electrolyzed permutation plating, can form a film, and can apply it most advantageously from 
excelling also in adhesion with a concavo-convex layer. 

[0034] Way ****-ized tin-thiourea liquid or tin chloride-thiourea liquid is used for the 
nonelectrolytic plating bath for forming such ** tinning film, and. as for the plating processing 
condition, it is desirable to consider as about 5 minutes in the room temperature around 20 
degrees C, and to consider as about 1 minute in a 50 degrees C - about 60 degrees C elevated 
temperature. According to such nonelectrolytic plating processing, the Cu-Sn substitution 
reaction based on metal complex formation of thiourea takes place in the front face of a copper 
pattern, and it is thickness. 0.1-2-micrometer Sn thin film layer is formed. Since it is Cu and Sn 
substitution reaction, a concavo-convex layer can be covered without destroying the 
configuration of a concavo-convex layer. 
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[0035] An ionization tendency can replace the metal which is below titanium more greatly than 
copper with the metal layer included one or more sorts, and can use a noble-metals layer. As for 
the noble metals which constitute this noble-metals layer, it is desirable that they are gold or 
platinum. It is because these noble metals cannot be easily risked by the acid or oxidizer which 
are roughening processing liquid compared with silver etc. and a concavo-convex layer can be 
covered easily. However, since cost increases, noble metals are used only for a speciality 
product in many cases. The coat of such gold and platinum can be formed with a spatter, 
electrolysis, or nonelectrolytic plating. 

[0036] (4) Next, the above (3) On the inner layer copper pattern with which processing was 
performed, the layer insulation layer which consists of adhesives for nonelectrolytic plating is 
formed. Here, the adhesives for nonelectrolytic plating have the desirable thing which comes to 
contain the heat-resistant-resin particle of fusibility in an acid or an oxidizer at the acid or 
oxidizer by which hardening processing was beforehand carried out into poorly soluble heat 
resistant resin (heat-resistant-resin matrix), and let them be a layer insulation layer by carrying 
out the laminating of what applied this or was film-ized. 

[0037] (5) Above (4) By removing a part of formed layer insulation layer, an ionization tendency 
exposes a part of metal layer containing one or more sorts of metals which are below titanium 
more greatly than copper, or noble-metals layer, and forms opening for the Bahia hall formation. 
In addition, when not forming the Bahia hall, neither such removal nor formation of opening is 
performed. Formation of such opening is performed by carrying out hole dawn with laser etc., 
when thermosetting resin and/or thermoplastics are used as a heat-resistant-resin matrix of 
adhesives by exposing and developing negatives when a photopolymer is used as a heat- 
resistant-resin matrix of adhesives. 

[0038] (6) Above (5) The formed layer insulation layer (adhesives layer for nonelectrolytic 
plating) front face is roughened with roughening liquid. This roughening is performed by carrying 
out dissolution removal of the heat-resistant-resin particle in the adhesives which constitute a 
layer insulation layer, and forming foxhole-like support. The roughening liquid used for such 
roughening has an acid and a desirable oxidizer. When using an amino resin particle as the 
above-mentioned heat-resistant-resin particle especially, as for roughening processing, it is 
desirable to carry out by processing by turns with oxidizers, such as acids, such as a phosphoric 
acid, and a permanganate. That is, dissolve a resin matrix slightly and an amino resin particle is 
made to express, and an acid hydrolyzes this amino resin particle, and an oxidizer carries out 
dissolution removal and forms support. In addition, when forming a through hole, after finishing 
carrying out the above-mentioned roughening processing, the hole for through hole formation is 
punched by drilling, punching processing, etc. at a predetermined part. Also in this case, a part of 
above-mentioned metal layer or noble-metals layer is exposed. 

[0039] (7) Prepare a plating resist pattern by exposing and developing negatives after giving a 
catalyst nucleus to the roughening side of the layer insulation layer formed by doing in this way, 
and the internal surface of opening for the Bahia hall formation, and the hole for through hole 
formation, applying plating resist or carrying out the laminating of the film-like plating resist 
subsequently. And with nonelectrolytic plating, a copper pattern, the upper Bahia hall, or an 
upper through hole is formed, and a build up multilayer printed wiring board is manufactured. 
[0040] 

[Example] Next, an example is explained based on drawing 1 - drawing 5 . Drayying 5 shows the 
fragmentary sectional view of the build up multilayer printed wiring board 1 manufactured in the 
example described below. As shown in this drawing, in the example described below, the so- 
called multilayer printed wiring board 1 of 4 lamellaes which have four conductor layers was 
manufactured. That is, the layer insulation layer 4 is formed in both sides of the base material 2 
with which the inner layer copper pattern 3 which has the detailed concavo-convex layer 9 is 
formed in the surface, and this inner layer copper pattern 3 was formed in both sides of the base 
material 2 which constitutes a multilayer printed wiring board 1. Furthermore, the permanent 
resist 5 and the outer layer copper pattern 6 as plating resist are formed in the top face of these 
layer insulation layers 4, and this outer layercopper pattern 6 is electrically connected with the 
inner layer copper pattern 3 by the Bahia hall 7 and the through hole 8. 
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[0041] In the example which starts this invention especially, in order that a multilayer printed 
wiring board 1 may protect the detailed concavo-convex layer (needle-like a copper-nickel layer 
or a copper-nickeHLynn layer) 9 formed in the front face of the inner layer copper pattern 3, the 
metal layer 10 in which an ionization tendency contains further one or more sorts of metals 
which are below titanium more greatly than copper, or the noble-metals layer 10 is formed. 
[0042] (Example 1) 

(1) The inner layer copper pattern 3 was formed in both sides of a base material 2 by using as a 
start ingredient first copper clad laminate which copper foil laminates to both sides of a base 
material 2, and etching the copper foil in the shape of a pattern according to a conventional 
method. Especially, in this example, the plate made from glass epoxy was used as said base 
material 2. 

[0043] (2) Next, galvanize in the nonelectrolytic plating bath of the presentation shown in the 
following table after being activated by processing the substrate with acid cleaning and the 
catalyst solution which carries out software etching and consists of a palladium chloride and an 
organic acid, and giving Pd catalyst and it is the thickness of a Cu-nickel-P alloy to the front 
face of a copper pattern and the Bahia hall pad. The 2.5 - micrometer concavo-convex layer 
( roughening layer) 9 was formed. 
[0044] 



m*Mib^® (Cu-Ni-P) 




8.0 g/1 




0.6 g/1 




15.0 g/1 




29.0 g/1 




31.0 g/1 




• 0.1 g/1 


PH 


; 9.0 



[0045] The Ebara YUJI light incorporated company make and a trade name ''an INTAPURETO 
process" were used for the plating bath for forming said roughening layer 9 of a Cu-nickel-P 
alloy by this example especially. The processing condition was made into 70 degrees C and 10 
minutes. In addition, in this example, a Cur-nickel plating bath can be used as a plating bath of the 
above-mentioned roughening layer 9. 

[0046] (3) And it was immersed in the non-electrolyzed tinning bath which consists the 
substrate of hoe ****-ized tin-thiourea liquid (or tin chloride-thiourea liquid is also possible) 
further for 1 minute at 50 degrees C after rinsing (and accepting the need desiccation), and 
permutation formation of the tinning layer 1 0 with a thickness of 0.3 micrometers was carried 
out on the front face of the roughening layer 9 of a Cu-nickel-P alloy (refer to drawing 1 ). After 
performing this processing, when it was left for 24 hours and that substrate was immersed in 
water, a ****** phenomenon was not seen but it has checked that the oxide film was not 
formed in a front face. In addition, since this non-electrolyzed tinning is a substitution reaction, 
once the front face of the Cu-nickel-P layer 9 is permuted by tinning, a plating reaction does 
not advance any more but it can form the very thin tinning layer 1 0. And since it is a substitution 
reaction, it excels also in the adhesion of the Cu-nickel-P layer 9 and the tinning layer 10. 
[0047] 
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: 1.2 



[0048] (4) the cresol novolak mold epoxy resin (the Nippon Kayaku make — ) which dissolved in 
DMDG (dimethyl glycol wood ether) on the other hand 25% acrylic ghost of molecular weight 
2500 70 weight sections, the polyether sulfone (PES) 30 weight section, The imidazole curing 
agent (Shikoku formation make, trade name;2E4 MZ-CN) 4 weight section, the caprolactone 
conversion tris (AKUROKISHI ethyl) isocyanurate (the Toagosei make — ) which is a 
photosensitive monomer Trade name; The ARONIKKUSU M325 10 weight section, the 
benzophenone (product made from Kanto chemistry) 5 weight section as a photoinitiator, 
Michler's ketone as a photosensitizer (product made from the Kanto chemistry) It is the mean 
particle diameter of a melamine resin particle to this mixture to the 0.5 weight sections and a 
pan. 5.5 micrometers 35 weight sections, It mixes adding NMP further, after mixing 5 weight 
sections for a thing with a mean particle diameter of 0.5 micrometers, and is viscosity with a 
HOMODI spur agitator. It adjusted and kneaded to 2000cps with 3 rolls continuously, and the 
photosensitive adhesives solution was obtained. 

[0049] (5) Above (1) - (3) After finishing a process, rinsing, using and applying a roll coater and 
leaving the above-mentioned photosensitive adhesives solution for 20 minutes in the level 
condition to both sides of the dry base material 2, it is at 60 degrees C. Desiccation of 0.5 hours 
was performed and the adhesives layer 4 with a thickness of 40 micrometers was formed. 
[0050] (6) Above (5) To the patchboard processed and obtained, it is 100. The photo-mask film 
with which the black spot of mumphi was printed is stuck, and it is an ultrahigh pressure mercury 
lamp. 500 mJ/cm2 It exposed. By carrying out spray development of this with a DMDG solution, 
it is on a patchboard Opening used as the Bahia hall of 100 micrometerphi was formed. 
Furthermore, said patchboard was exposed by about 6000 mJ/cm2 with the ultrahigh pressure 
mercury lamp, and the resin layer insulation layer 4 with a thickness of 50 micrometers which 
has opening (opening 1 1 for the Bahia hall formation) which was excellent in the dimensional 
accuracy which is equivalent to a photo-mask film by [ of 12 hours ] heat-treating after that 
with 150 ** was formed by 100 ** for 1 hour (R> drawing 2 2 reference). In addition, the opening 
11 for the Bahia hall formation was formed so that the tinning film 10 might be exposed partially. 
[0051] (7) Above (6) It rinsed, after having been immersed in the potassium permanganate 
(KMn04 and 60 g/l) which adjusted the patchboard which processed to pH=13 for 2 minutes at 
70 degrees C. having been immersed for 30 minutes subsequently to a phosphoric acid, 
roughening the front face of a resin layer insulation layer, forming roughening side 4a and being 
immersed in a neutralization solution (product made from ATOTEKKU) after that and the thing 
for which drilling and punching processing are performed — the hole 12 for through hole 
formation was punched at the predetermined part of a base material 2 (refer to drawing 3 ). In 
addition, DESUMIA processing was performed if needed. 

[0052] (8) Above (7) The catalyst nucleus was given to the front face of the layer insulation 
layer 4, and the internal surface of the opening 1 1 for the Bahia hall formation, and the hole 12 
for through hole formation by giving a palladium catalyst (product made from ATOTEKKU) to the 
patchboard which processed. 

[0053] (9) the cresol novolak mold epoxy resin (the Nippon Kayaku make — ) dissolved in DMDG 
on the other hand Trade name; The oligomer of the photosensitive grant which acrylic-ized 25% 
of epoxy groups of EOCN-103S (molecular weight 4000). PES (molecular weight 17000) and an 
imidazole curing agent (Shikoku — formation — make — ) acrylic-ized isocyanate which are 
trade name 2 PMHZ-PW and a photosensitive monomer; (the Toagosei make — ) Trade name; 
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ARONIKKUSU M215 and the benzophenone as a photoinitiator (product made from the Kanto 
chemistry), It is the viscosity of 3000cps with the HOMODI spur agitator after mixing the 
Michler's ketone (product made from the Kanto chemistry) as a photosensitizer using NMP by 
the following presentation. It adjusted, and it kneaded with 3 rolls continuously, and the liquefied 
resist was obtained. 

Resin constituent; photosensitive epoxy / PES/M215/BP/MK/imidazole =70/30/10/5/0.5/5 
[0054] (10) Above (8) On the resin insulating layer of the patchboard which finished processing, a 
roll coater is used, the above-mentioned liquefied resist is applied, and it is at 80 degrees C. It 
dried for 0.5 hours and the resist layer with a thickness of about 30 micrometers was formed, 
subsequently, the conductor of last shipment=50/50 — the mask film with which the circuit 
pattern was drawn is stuck — making — ultrahigh pressure mercury lamp 1000 mJ/cm2 
exposing and carrying out a spray development by DMDG — a patchboard top — a conductor — 
the resist for plating from which the circuit pattern section escaped was formed. Furthermore by 
the ultrahigh pressure mercury lamp, it is 3000 mJ/cm2. It exposes and is 1 hour and after that 
at 100 **. Heat-treatment of 3 hours was performed at 150 degrees C, and the permanent resist 
5 was formed in the front face of the layer insulation layer 4 (refer to drawing 4 ). 
[0055] (11) Plating pretreatment (specifically activation of a catalyst nucleus, such as 
vitriolization) was performed beforehand, after that with the nonelectrolytic plating by the non- 
electrolytic copper plating bath of the following presentation, the non-electrolytic copper plating 
G with a thickness of about 15 micrometers was deposited into the resist agenesis part, the 
outer layer copper pattern 6, the Bahia hall 7, and the through hole 8 were formed in the 
patchboard which processed the above (10), and the build up multilayer printed wiring board 1 
was manufactured to it (refer to drawing 5 ). 
[0056] 





mm 


; 0.06 iol/ 1 




• 0.30 iol/ 1 




, 0.35 iol/ 1 


EDTA 


0.35 boI/1 
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70~72T 


PH 


12.4 



[0057] As explained above, according to this example which carries out permutation formation of 
the tinning film 10 on the front face of the Cu-nickel-P layer 9 by the non-electrolyzed tinning 
bath, the Cu-nicker-P layer 9 can be protected with the acid-proof tinning film 10. The Cu- 
nickel-P layer 9 weak in acid processing liquid is no longer directly exposed to a chromic acid, a 
software etching solution, etc. by this, and the dissolution of Cu in a surface can prevent 
certainly. And since it does not discolor even if directly exposed to acid processing liquid, tinning 
film 10 the very thing can prevent certainly aggravation of the appearance of a multilayer printed 
wiring board 1. Furthermore, since desired adhesion is secured between the inner layer copper 
pattern 3 and the layer insulation layer 4, improvement in dependability can also be aimed at. In 
addition, it turns out that the copper pattern which constitutes the multilayer printed wiring 
board concerning this invention does not have a dissolution part, either, and the good Bahia hall 
is formed so that clearly from drawing, 6 which is the microphotography in which the cross- 
section structure of the Bahia hall part is shown. 

[0058] (Example 2) This example manufactured the build up multilayer printed wiring board like 
the example 1 on the surface of the roughening layer 9 of a Cu-nickel-P alloy except having 
carried out permutation plating processing of the indium instead of the tin which carries out 
permutation formation of the tinning layer 1 0. In addition, the above-mentioned plating 



* processing used the cyanogen bath with an indium concentration of 12g [/I. ], was performed on 
the processing conditions for plating temperature;30-50 degree C, pH;1.2, and plating time 
amount 20 minutes, and formed the indium film with a thickness of 1 micrometer. 
[0059] (Example 3) This example manufactured the build up multilayer printed wiring board like 
the example 1 on the surface of the roughening layer 9 of a Cu-nickel-P alloy except having 
carried out permutation plating processing of the lead instead of the tin which carries out 
permutation formation of the tinning layer 10. In addition, the above-mentioned plating 
processing uses the plating bath of the following presentation, and is plating temperature;50 
degree C and pH.; It carries out on the processing conditions for 1.5, and plating time amount; 20 
minutes, and is thickness 0.5. **** of mum was formed. 
[0060] 





0.1 mol/1 




1. 0 BOl/ 1 




50 t: 


pH ; 


L5 



[0061] (Example 4) This example manufactured the build up multilayer printed wiring board like 
the example 1 on the surface of the roughening layer 9 of a Cu-nickel-P alloy except having 
carried out permutation plating processing of the cobalt instead of the tin which carries out 
permutation formation of the tinning layer 10. In addition, the mixed bath which consists of a 
cobalt chloride and sodium hypophosphite is used, it carries out on the processing conditions for 
plating temperature;75 degree C, pH:7.0, and plating time amount; 20 minutes, and the above- 
mentioned plating processing is thickness 1.0. The cobalt film of mum was formed. 
[0062] (Example 5) This example manufactured the build up multilayer printed wiring board like 
the example 1 on the surface of the roughening layer 9 of a Cu-nickel-P alloy except having 
carried out permutation plating processing of the nickel instead of the tin which carries out 
permutation formation of the tinning layer 10. In addition, the plating bath which consists of a 
nickel sulfate and sodium hypophosphite is used, it carries out on the processing conditions for 
plating temperature;80 degree C, pH;4, and plating time amount; 20 minutes, and the above- 
mentioned plating processing is thickness 1 .0. The nickel film of mum was formed. 
[0063] (Example 6) This example performs electrolysis plating processing of zinc to the surface 
of the roughening layer 9 of a Cu-nickel-P alloy instead of the non-electrolyzed tinning which 
carries out permutation formation of the tinning layer 10, and is thickness 1.0. The build up 
multilayer printed wiring board was manufactured like the example 1 except having formed the 
zinc film of mum. 

[0064] (Example 7) Instead of the tinning which carries out permutation formation of the tinning 
layer 10 at the surface of the roughening layer 9 of a Cu-nickel-P alloy, this example carries out 
spatter processing of titanium, aluminum, iron, a thallium, or the bismuth, respectively, and is 
thickness 0.8. The build up multilayer printed wiring board was manufactured like the example 1 
except having formed the coat of mum. 

[0065] (Example 8) This example manufactured the build up multilayer printed wiring board like 
the example 1 on the surface of the roughening layer 9 of a Cu-nickel-P alloy except having 
carried out plating processing of the gold instead of the tin which carries out permutation 
formation of the tinning layer 10. In addition, the above-mentioned plating processing is the 
electrolysis plating using the plating bath which uses a gold cyanide potassium as a principal 
component, and is thickness 0.5. mum was plated with gold. In order that the multilayer printed 
wiring board of this example might plate with gold on the concavo-convex layer front face which 
consists of needle crystal and might cover the layer insulation material (the adhesives for 
nonelectrolytic plating of an example 1 show translucency) of translucency here, the lower layer 
copper pattern shone and it was very excellent in design nature. 

[0066] (Example 9) This example carries out vacuum deposition processing of the platinum 
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instead of the non-electrolyzed tinning which carries out permutation formation of the tinning 
layer 10 at the surface of the roughening layer 9 of a Cu-nickel-P alloy, and is thickness 0.5. The 
build up multilayer printed wiring board was manufactured like the example 1 except having 
formed the vacuum evaporationo film of mum. 

[0067] (Example of a comparison) The build up multilayer printed wiring board was manufactured 
like the example 1 except having not given the tinning which carries out permutation formation of 
the tinning layer 10 to the surface of the roughening layer 9 of a Cu-nickel-P alloy. In addition, in 
this example of a comparison, after forming the roughening layer 9 of a Cu-nickel-P alloy, it was 
left for 24 hours, and when it was immersed in water and this was pulled up, the ****** 
phenomenon was observed, moreover, drawing 7 (a) which is the microphotography in which the 
dissolution condition of the Bahia hall part is shown - (c) from — the dissolution of a lower layer 
copper pattern was observed so that clearly. 

[0068] Thus, it investigated about the existence of the crack initiation after the thermo-cycle 
trial of 1000 cycles by -65 degrees C - 125 ** about the obtained multilayer printed wiring board 
to the appearance observation, cross-section observation of the Bahia hall part, the existence of 
the clearance between a concavo-convex layer and a layer insulation agent layer, and a pan. The 
result is shown in Table 1 . The multilayer printed wiring board concerning this invention so that 
clearly from the result shown in this table Since covering protection is carried out by the metal 
layer in which an ionization tendency contains one or more sorts of metals which are below 
titanium more greatly than copper, or the noble-metals layer, the inner layer copper pattern 
which has a detailed concavo-convex layer on a surface It was what is satisfactory also about 
the existence of the clearance between an appearance, cross-section observation, a concavo- 
convex layer, and a layer insulation agent layer, the existence of the crack initiation after a 
thermo-cycle trial, and the case of ********, and is excellent in an appearance and 
dependability. 
[0069] 
[Table 1] 
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*1 Appearance; the visual inspection estimated. 

It is x, when there is no discoloration and there are 0 and discoloration. *2 Cross-section 
observation; the microscope observed and estimated the cross section of the Bahia hall part. 
It will be x, if the dissolution of copper is not observed and the dissolution of O and copper is 
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observed. *3 Clearance existence; the existence of the clearance between a concavo-convex 
layer and a layer insulation layer is observed under a microscope. It checked. It will be x, if there 
is no clearance and there are 0 and a clearance. *4 Thermo cycle; thermo-cycle trial of -65 
degrees C - 125 **1000 cycles Existence, such as next crack initiation, was checked. 
It will be x [0070], if there is neither a crack nor exfoliation and there are 0, a crack, and 
exfoliation. In addition, it is not limited to the above-mentioned example and this invention can 
be changed into the following modes. 

(1) This invention may be applied to multilayer printed wiring boards, such as 3 lamellaes, the 
multilayer printed wiring boards 1 , for example, the two-layer plate, other than 4 lamellaes 
illustrated in the above-mentioned example, 5 lamellae, 6 lamellae, 7 lamellae, and 8 lamellae. In 
this case, the roughening layer of a nickel-P-Cu alloy is formed in the top face of the outer layer 
copper pattern 6, and further, on that front face, after carrying out covering formation of the 
metal layer in which an ionization tendency contains one or more sorts of metals which are 
below titanium more greatly than copper, the layer insulation layer 4 can be formed and it can 
multilayer. 

(2) melanism [ as opposed to / replace with a copper-nickel layer or a copper-nickel-Lynn layer 
in claim 4 and / a copper-cobalt layer, a copper-cobalt-Lynn layer, or a inner layer copper 
pattern ] — the melanism formed of processing and reduction processing — a reduction zone 
can be prepared. 

[0071] 

[Effect of the Invention] As explained above, the multilayer printed wiring board which according 
to this invention was excellent in an appearance and dependability since the dissolution of the 
surface section of a inner layer copper pattern etc. could be prevented certainly and the 
adhesion of a inner layer copper pattern and a resin layer insulation layer had been improved can 
be obtained easily. And production control becomes easy and it contributes to low cost-ization. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In the manufacture approach of the multilayer printed wiring board concerning this 
invention, it is the partial outline sectional view showing the condition of having formed a 
copper-nickel-Lynn layer and the ** tinning film on the inner layer copper pattern. 
[Drawin g 2] It is the partial outline sectional view showing the condition of similarly having 
formed opening for the Bahia hall formation in the layer insulation layer. 

[Drawing 3] After carrying out roughening processing similarly, it is the partial outline sectional 
view showing the condition of having formed opening for through hole formation. 
[Drawing 4] It is the partial outline sectional view showing the condition of similarly having 
formed plating resist. 

[Drawing 5] It is the partial outline sectional view showing the condition of similarly having 
performed non-electrolytic copper plating. 

[Drawing 6] It is the microphotography in which the cross-section structure of the pattern 
formed on the substrate of the multilayer printed wiring board concerning this invention is shown. 

[Drawing 7] (a) - (c) It is the microphotography in which the cross-section structure of the 
pattern formed on the substrate of the multilayer printed wiring board concerning the 
conventional technique is shown. 

[Drawing 8] It is the dissolution principle Fig. of the Bahia hall part of the multilayer printed 
wiring board concerning the conventional technique. 
[Description of Notations] 

1 Build Up Multilayer Printed Wiring Board 

2 Base Material 

3 Inner Layer Copper Pattern 

4 Layer Insulation Layer 

5 Permanent Resist as Plating Resist 

6 Outer Layer Copper Pattern 

9 Copper-Nickel-Lynn Layer as Detailed Irregularity 

10 Tinning Film as ** Tinning Film 

1 1 Opening for Bahia Hall Formation 
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